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Learning Objectives R

After completing this chapter, you will be able to

+ master the operations of algebraic fractions.
¢ know some common formulae and substitute values into formulas.
« perform change of subject of a formula.

A school holds a chess
competition, Every participant
has to play against all other
participants for a round each. It
is given that a total of 10 rounds
are required to be held if there
are 5 participants. If there are
altogether » participants and
T rounds, write down the
\ relation between 7 and n.

Decislve momant ,,.
Boan wa ' knoa sho
tha ainner fsf
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New Trend Mathematics (2nd Edition) S2B

[Basic techniques required for this chapter. ]

Basic Technique

Methods of factorization

1. Taking out common factor
eg. ab+ac=alb+c)

2. Grouping terms
eg. ax+tay+bx+by=alx+y)+b(x+y)
=(x+y)a+b)
3. Using identities
eg. (@) x*-9=x2_-3°
=(x+3)(x-3) { a—b =(a+b)a-b)
() x%+10x+25=x% +2(x)(5)+ 5
=(x+5)° 4 a’ +2ab+b% =(a+b)’
(€) x*—8x+16=x—2(x)(4)+4>

=(x—4)° 4 a?—2ab+b? = (a—b)?

B

('} ) Simple Algebraic Fractions

3

a

29
2099389

*38.3
33%%3

@ Introduction to algebraic fractions

: . P — —
If 7 and Q are polynomials and O# 0, then P+ can be written as —. f/ﬁfhyhizmon of

12x +3 BXpressions written
(\gas fraction?
el ———

e.g. 4c+3ab:;71, (12x+3)+ 4=

. P . . . ,
In the expression 5 if the denominator Q involves variables, this o

expression is known as an algebraic fraction.

e.g. 4—6 2 and - are algebraic fractions, but ks
3ab x+2 ¥y

is not.

Notfe: TFromnow oninthis chapter, we assume the values of denominators in algebraic

fractions are not 0. For example, in the algebraic fraction . % +1is not

X+l
equal to 0, i.e. x=—1.

algebraic fraction f 8 43 2
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) Simplification of algebraic fractions
The concepts of algebraic fractions are similar to those of fractions.

We can simplify a fraction by cancelling out the common factor of the

numerator and denominator.
Fraction can make
eg. 22 wzz 5 simplification easier! )
48 3X1.6 3

In an algebraic fraction, if the numerator and denominator have a common
factor, we can simplify the algebraic fraction by cancelling out the
commeon factor.

2a_ 24 2

e.g. =
25 5B 5

PIB 9.1 Simplifying algebraic fractions with monomials

_ _
as denominators & Classwork 0.1

Simplify the following expressions. Simplify the following expressions.
2 6a’y’
@ L% () 1LY 2ty
12pq & ) 1237 —8x2
: 4x
Qoluﬂon
15 4p°q __4pa(p)
12pq°  4p4(3q°)
= 3% 4 Cancel out the common factor 4pg.
dax+4 4 +
(b) ETE AT y) 4 Factorize the numerator.
ax ax
= M 4 Cancel out the common factor a.
X

Additional Example 9.2

) EX.PIG 92 Simplifying algebraic fractions with binomials &1
e Classwork 9.2

as denominators

Simplify the following expressions. Simplify the following expressions,
3y —6y 9x% —1 (a) £l
(@) =2—2 (b) F—2x
8—4y 3x—-1 12x% _3
(ol =
X+

© 2009 Chung Ta Educational Press. 4ll nghts resewed.m



New Trend Mathematics (2nd Edition) S2B

Golnﬂnn

3’ -6y 3y(y-2)

(a) 4 Factorize both denominator and numerator,
8—dy A2 of which 8 —4y = —(4y — 8) = —4(y —2).
3
= —Ty 4 Cancel out the common factor (y —2).

9x*—1_ (3x) -1

(b)
3x-1 3x-1
(3x +D(Bx=1)
_— 4 Factorize the numerator by the formula
3x=1 4 —p% = (a +b)a—b).
=3x+1 4 Denominator equals 1 after cancelling

out the common factor (3x —1).

[© Multiplication and division of algebraic fractions

The multiplication and division of algebraic fractions are similar to those
of fractions. Before performing the operations of multiplication or
division, we should factorize the numerator and denominator first, and
then cancel out the common factors.

: _PIB 93 Multiplication of algebraic fractions

Simplify the following expressions.

6 2
(a) _xxy_
5v 3x
—2x 4x+4
() >
3x+3y —5x

S =
@) 5y 3x 5y 3x
2y
= 4 Cancel out the common
; factors 3x and y.
(b) —2x % Axtdy = 2(—x) X 4(x i y) 4 Factorize (4x +4y) and
3x+3y —5x x+y)  5(—x) (35 +37).

8
— 4 Cancel out the common
2 factors —x and (x +y).

m © 2009 Chung Tal Educational Press. All rights reserved.

e
& Classwork 9.3

Simplify the following expressions.

—da4  RE

(a) —x
3 —162°

(b) Ea >< 2a—2b
5a-5b 3a




e T e e e e e T e, —= =,
- ?.lllll.l.l.l;l‘.l.l.’jm"].m

Olrenbenin Comnnd
| ‘-'-' _'_"‘--‘ i

mple 9.4 piision of algebraic fractions & Cia T -
i SIWOIR J.

Simplify the following expressions.
pHLY g exp Simplify the following expressions.

2 3
23}'2 —4b 5}(3)/ ) 3y
2x—4y 2y—x 84 28

5 6z (b) = X 28
3z 2z Bc—2d 5d-—15¢

Golutlon

5a°  10d°

267 —4b

54 —4b

e 3

20> 10a

54 . —2(28)
B(2b) 2a(54°)

(@)

(b)

(2)

—m— 4 Cancel out the common
%‘b factors 5¢° ,2and 25.

2x—4y 2y—x
22 22
2x—4 2z
- 3z2y><2y—x
y 2(x—2y)>< 2z
3z° —(x—-2y¥)

= —=8 4 Cancel out the common factors (x —2y),
3and z°.

X6z

(b)

X6z

X6z 4 Factorize (2x—4dy); 2y —x=—(x—2y)

I Skilis Upgrading Corner 9.1

Simplify the following expressions.
=3 o 2y+x

a
@ 3x+6y (x—y)°
h+k Ak
b N
®) Wk 2h-2k
2a 9b* b
C) —X—m+——
©) 3b 54 15a
(5m—6)° 10mn—12n_ 24mn
@ 18150 P
—15m 4m 16n

© 2009 Chung Ta Educational Press. 4ll nghts resewed.u
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ercise JA

Level 1
Simplify the following expressions. (1 — 4)
61 25x 15a°h 8x°y
1. (a) — by — [ d
@ ®) 52 © 5% ) 36y°z
ab + be mp Sab+10a a’
2. (a by ——— ¢y ——— d) —
@ 3b ®) mn— mp © 3a @) a*b—ab*
ab— ac 3ay+a 2ax —2bx 2x—6y
@ — (b) © —— (d)
+ ac ay—3a 5b-5a 3y—x
4 @) k—m by SGt1S © 4-x° @ —x% +1
. k% —km 6a° +18a 2—x x+1
Level 2
Simplify the following expressions. (5 — 10)
3 42 2 3 2.3
5. (a) ixb_ ®) 15a 2b 1453 © 8x y3 « 20;22
2b a Tac S5ah 25xz7 16y°z
6x> 2x 9x’y  6xz° 10a*p  15b%
y ¥ vz 23z ac 8be
3x-3y  3ax dab  3b+3a 3m—2n 2m+10n
T @r = (b) z (©) 2
% ax—ay S5a+5b  2a (5n+m)” 4n—-6m
2p—10r 3p—15r ax—da c—cx xz—y2 3x+3y
8. (@) T (b) o (c) +
r 6 pr bx—3b 3d—dx 2x -2y 6x
6x> 3x 9y 12k 20 2k 15¢% 5¢_ d?
9. (@) oyrox- ®) X+ © X
7y 14z 2z £ 3k £ d d 9c
8x 10x—-2 4-20 =i, g
10. (a) 8x 10x-2 x ®) ab+3b><5+5b+(ab+a) © (4m-1) Y 3 ~(4m—1)
S5y léx 10y a at3 15-5r n—4mn
11. (a) Factorize 2ac+ bd + ad + 2bc. s i B
... 2actbdtad+2bc
(b) From the result of (a), simplify o .
12. (a) Factorize 2y° +20y+50. ,
(b) From the result of (a), simplify 2 +22y+50 X ki .
2y+10

© 2009 Chung Ta Educational Press. 4ll rights reserved.



ik ED Addition and Subtractlon of

Algebraic Fraction

O!‘I‘M!!’

The addition and subtraction of algebraic fractions are similar to those
of fractions. When the denominators in algebraic fractions are different,
we need to convert them into a common denominator before addition or
subtraction of their numerators.

L 1 1 ; ;
e.g. Before simplifying 2—+—, we can convert the denominators into

X

3x

a common denominator by multiplying the denominator and
numerator of each algebraic fraction with a non-zero number.

1 13 3
2 2x 3 6x
112 2
3 3x 2 6x
1 1 3 2
2% 3x 6x 6x
3+2
6x
B
T 6x

Example 9.5 Addition and subtraction o
with a common denominator

Simplify the following expressions.

@olutlon

(@)

(b)

1 5 6
e 4 If the denominators of two algebraic
3x 3x 3 fractions are the same, the addition and
a9 subtraction of numerators can be
== performed directly.
X
1 x 1-x
x—1 x-1 x-1
—(x—1
:—( ) 4 1-x=—(x-1)
x—1
==

1

) —-——

x—1

x
x—1

f algebraic fractions

B Clacoori s

Simplify the following expressions,

© 2009 Chung Ta Educational Press. 4ll nghts reserved.-
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: xample 9.6 Addition and subtraction of algebraic fractions L — |
with denominators having different signs SEWOIK .
Simplify the following expressions. Simplify the following expressions.
3 2 e
(a) + S =4y
a-3 3-a 3 2
(b) ————F_
®) 3 2x 4-3y 3y—4
2x—1 1-2x
Qolutlon
(a) 2 2 = ) & 4 3—a=—(a-3)
a-3 3—-a a-3 —(a-3)
3 2
- a-3 a-3
1
a—3
3 2x 3 2x
(b) - = -
2x—1 1-2x 2x-1 —(2x-1)
3 2x
= +
2x—1 2x-1
_3+2x
Byl

P Additional Example 9.7

PIO 9.7 Aaddition and subtraction of algebraic fractions m -
s with different denominators asswork J.

Simplify the following expressions. Simplify the following expressions.

2 2
Gy el =

2x Sx ) 3 1
+

®) 4 1 2(x—4) 314-1x

g
3(x-1) 5(1-x)

@olutlon

1 1 1 5 1 2

() —— —=—.-___ .2 4 Ifthe denominators of two algebraic
2x S5x 2x 5 5x 2 fractions are different, we have to convert
5 2 them into a common denominator.
C10x  10x
3
10x

m © 2009 Chung Tal Educational Press. All rights reserved.



(b)

2
3

+ = el ;
3(x-1) 5(-x) 3(x-1) 5 5(1-x)
20 3
= +
15(x—1)  15(1—x)
__20 3
T 15(x—1)  15(-1)(x—1)
20 3
T 15(x—1) 15(x—1)
17
T 15(x—1)

fractions

Simplify the following expressions.

Y P - S T
L L iat

EP]Q 98 Addition and subtraction of integers and algebraic %_\_ I It
e Classwork 9.8 —

Simplify the following expressions.

3_ 1—2x
(a) 1+ 2 (a) = 2
; (b) 342X
(b) 5y+'7_2 T2y
y+3
{%}oluﬂon
3— 3y 3-
(a) 1+ Fomdy i X 3 Tl
3y 3y 3y 3y
_3y+3-y
3y
_2y+3
2
®) 5y+7_2:5y+7_2(y+3) ( 2o 2013
y+3 y+3 y+3 y+3
_ S5y+7-2(y+3)
y+3
_ Sy+7-2y—6
y+3
_3y+1
B y+3
r - Skills Upgrading Corner 9.2 =
Simplify the following expressions.
y 3 m 1 2r
@ Z-—— (b) + (c) -1
2x  dx 4(m—5) 5(m-5) r—2s

© 2009 Chung Ta Educational Press. 4ll nghts resewed.m
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P Ne 9B
E2;) Exercise
Level 1
Simplify the following expressions. (1 — 4)
1. (a) l+E (b) l+i (c) —i+l
x x 6y 6y 8z 8z
2% @) ——h— b ——— 1 @ ——=g T
pt3 p+3 l-g l-g¢g r—2 r-2
h k 2n—m 3m k 5-k
3@ Tt (b) - €) - -
h+k h+k n—3m n-3m Sk+4)y Sk+48)
iy —oep— O — Y (& W
x-1 1-x 2y-1 1-2y 3z—2, 23z
Level 2
Simplify the following expressions. (5 - 10)
2 1 301 1 5
% —+— by ——— —_——
@) a 2a ®) 56 b ©) 2¢  6¢
2 1 1 3 7 4
6. @A) —— b)) —+— (c) ——
3x 2x 2y Ty 52 3z
2 3 2 | r
7. @) ——+ L © ———-
=3 5(p-3) Ag—4) g-—4 2+r 2(r+2)
1 ) k 3 m 3
8. (a) = (b) = (c) +
2(h+1) 7(1+h) 5k—3) 2(3-k) 32m+9) 2(2m+9)
a—1 2+3b 5-2¢
9. —+1 b -2 3—
@) Sa W 4b w c+4
3r 25 Tut
10. 1- b) - 2 —3u—
@) 2(s+r) ® 3t+s ©) " 3-2¢

» Formulae and Substitution *:

i
FEREEEE]

V' Formulae

We have learned the concept of formulae in Form 1.

Formula is an algebraic equality to
express the relation among variables.

© 2009 Chung Ta Educational Press. 4ll rights reserved.
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RAlgebraic fFractions and F =8N -3 -
= — >, =
: A e
e.g. The following are two formulae in relation to a rectangle. - H
Perimeter of rectangle: P =2(£+b) 5
Area of rectangle: 4=14¢5b s .
where ¢ is the length, b is the width, P is the perimeter and 4 is the ]
ared. Figure 9.1
Note: Inthe same formula,

(i) the same variable can only be represented by the same letter;

(if) the upper case and lower case of the same letter often represent different

variables.

: 1
e.g. Area of trapezium A=E(a +5)1, where 4 represents the area of

trapezium, while ¢ represents the length of one of the parallel sides.

I:)» Substitution

The process of replacing variables in a formula by some values is called
substitution. If all variables, except a specific one, are substituted by
some values, the value of the specific variable can be found.

It is given that the formula for the area of a trapezium is 4= %(a+ hh.

&
|
|
|
I
|
|
|

]

b

(a) If a=3, b=5and A=4, find the value of 4.

(by If a=9, h=16 and 4 =176, find the value of 5.

@oluﬂon

(@) A:%@+®@)
-16

(b) 176= %(9 +b)(16)

9+b=22
b=13

Exa'mple 9.9 Finding unknowns in formulae by substitution

—
& Classwork 0.

In the figure, the volume of the solid

is given by the formula V=%azh.

2
=

a
(a) If a=4 and h=6, find the value
of I,
(b) If V=630 and h=7, find the
vallle of &,

© 2009 Chung Ta Educational Press. 4ll nghts resewed.“
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(Exaﬁple 9.10 Application of substitution &W

From a medical research, the pulse rate 7 bpm
(number of heartbeats per minute) of a healthy
person of @ vears old can stand is given by the
following formula:

It is known that the cost $& of
developing a computer game and
distributing n sets of it is given by
C'=200000+ 307,

(a) What is the cost of distributing

4 000 sets of the game?

(b) If the price of each set of the game
(a% If Gary is 20 years old, what is the pulse rate can he stand? is $90, in order to make a profit

P= %(220 =)

percentage of 80%,

(b)" After taking a roller coaster ride, Gary finds that the number of his U kgl e et

heartbeats in 10 seconds is 28. Is he suitable to take the ride? Explain each set of the game?
briefly. (i) how many sets of the game
should be distributed to reach
this target?
@olutlon g

(a) When a=20,
P:%(ZZO—ZO)

=150
The pulse rate that Gary can stand is 150 bpm.

(b) If the number of his heartbeats in 10 seconds is 28,

then his pulse rate = 28 <6 bpm
=168 bpm
>150 bpm

This pulse rate exceeds the pulse rate Gary can stand.
Gary is not suitable to take the ride.

[ < Skills Upgrading Corner 9.3

(Tl 1. It is given that s= ut+%a12. If s=583, t=11 and ¥ =-2, find the value of a.

LTl 2. Given that ab—3=4(a+b), find the value of b if ¢=3.

Hong

. 5+10 . .
WM 3. Given that k° = : , find the value of x if k=5.
x_
BB ; . +1) . +1
LW 4. It is given that the sum of all integers from 1 to & is n(n2 ), ie. 1+2+3+4-- +n:¥-
(a) Find 14+2+3+---450. (b) Find 1+2+3+:--+100.
(¢) Find 51+52+53+.--+100. (d) Find 21+22+23+.--+50.
roller coaster 3% 11 H

© 2009 Chung Ta Educational Press. 4ll rights reserved.



Level 1

1.

10.

Algebraic fractions.and fori

E;(grcise 9C

(o]

; 360
Given that 4=
H

, find the value of 4 if n=8.

Given that y= %x(x +1), find the value of y if x=30.

Given that P=2(£+b), find the value of 2 if £{=10 and b=5.

Given that 4= %bh, find the value of 4 if =9 and A=8.

. . . 22
Given that 4= ﬂrz, find the value of 4 if ®= 7 and r=14.

XY
xty

Given that z=

, find the value of z if x=10 and y=40.

Given that a+ d+¢=180, find the value of # if =90 and ¢ =56.

It is given that V"= ¢bh. If V=120, b=4 and £=10, find the value of 4.

Given that E=(n—2)x180, find the value of n if £E=1 080.

L A .
It is given that P = ﬁ If =1 000 and 7=0.08, find the value of 4.
+

Level 2

11. Tt is given that 4= P(1+#). If A=1 240, =1 000 and »=0.06, find the value of 1.

12.

13.

14.

15.

1 1

It is given that l+—:—. If u=15 and v=30, find the value of f.

H v

Given that a(x +2)=3x, find the value of x if a=6.

Given that A% = % find the value of b if 4 =5.

In the figure, the volume of the solid is given by
V:%h(az +ab+b?).

(a) Ifh=8, a=12 and b =6, find the value of V.
(b) If V=818, a=15 and =28, find the value of 4.

fe— > —»

© 2009 Chung Ta Educational Press. All rights reserved.
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16.

17.

18.

19.

There were level one and level two questions in a quiz. If a participant answered x level one questions and

v level two questions correctly within the time allowed, a score A/ would be obtained, where A/=10x +20y.

(a) If Joyce answered 5 level one questions and 2 level two questions correctly, what would be her score?

(b) If Mary answered 3 level one questions correctly and obtained a score of 110, how many level two
questions did she answer correctly?

(n—2)x180°

H

It is given that each interior angle of a regular »-gon is given by 7 =

(a) Find the size of each interior angle of a regular 10-gon.

(b) Find the size of each interior angle of a regular 12-gon.

(c) If the size of each interior angle of a regular polygon is 162°, how many sides does this polygon
have?

A tower is composed of a stack of bricks with 1 brick in the top layer. There are 4 (i.e. 2%) bricks in the
2nd layer, 9 (i.e. 3%) bricks in the 3rd layer, and so on.

n(n+1)(2n+1), e

It is known that the sum of the squares of all integers from 1 to n is -

2 n{n+1)(2n+1)
==
(a) If there are altogether 7 layers in the tower, how many bricks are there?

12+2% 432 +...1n

(b) If the tower in (a) is extended to 10 layers, how many additional bricks are required?

(c)¢- Are 700 bricks enough for building a tower with 13 layers? Explain briefly.

In the figure, ABCD is a quadrilateral, where AC is perpendicular to D

BD at K. 1t is given that AC=a, BD=5b, AK=x and BK=3y.

(a) Findthe areas of AdBK, ABCK , ACDK and ADAK in terms of
a, b, xandy.

(b) Find the formula for the area S of ABCD.

(C)Q The following figures are quadrilaterals EFGH and WXYZ,

where EG=7, FH=8, W¥=6 and XZ=9. Determine which
quadrilateral is larger.

N
7

X

brick %

© 2009 Chung Ta Educational Press. 4ll rights reserved.
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o ls Change of Subject of a Formula *..
In a formula, when a variable is expressed in terms of other variables, it
is called the subject of the formula.
e.g. Consider the formula for the perimeter of rectangle. - =
EF=20+D) b
T ul i
Subject ¢
Figure 9.2

Since variable P is represented by the expression in £ and b, P is the
subject of this formula.

4
7" Class Activity 9.1

Aim: To learn the concept of changing subject of a formula

Amy is planning a trip to Malaysia, and she has worked out her expected
spending for the trip as follows.

s I o T N We e

%\\q? Return ticket between Hong Kong and Malaysia $(800 / ticket
| Aarport departure tax $700 / head
Four—star hoted (including breakfost) $S80 / wight
Meals and shopping $300 / day

(a) Suppose the total spending of a trip for # days is $£. Write down a formula with P as the subject.

[Hint: A 5-day trip needs 4-night accommodation. ]
ShowAns.

(b) Substitute each value of P in the table into the formula in (a). Find the number of days n of a trip

which can be planned with different spending.
: - Show Ans.

L 5350 6200 7050 7900 8750

H

(c) Make n the subject of the formula in (a) (i.e. rewrite the formula as “n is equal to an expression

lnP).

subject of the formula 2 3 By £ 18

© 2009 Chung Ta Educational Press. 4ll nghts resewed.m
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(d) If Amy has $11 000, by using the formula in (c), she can plan her trip for a maximum of

days .

(e) (b)/(d) is the quicker way to find the number of days n. -

Now [ see ...

We can make different variables as
the subject of the same formula.

In fact, the following formulae can be interchanged with each other,
with different subjects.

F=1950+850m Change of Subject n= P-1930

T T 850

P s the subject r is the subject

(Example 91 1 Change of subjects of simple formulae %W -
sswork 9.

Make x the subject of each of the following formulae.

Make x the subject of each of the

(a) y=3x+1 following formulae,
2y_5 = S+4x
W) y=== W
(b) y—5= 2x6+ 3
Gnlnﬂnn
(a) y=3x+1
y—1=3x
3x=y-1 4 Move the term with x to the lefi-hand
1 gide of the equality sign.
x_y_
3
2x-5
b -
(b) ==
3y=2x-5
3y+5=2x 4 Move the term with x to the lefi-hand
2x=3y+5 J_ gide of the equality sign.
3y+5
x= y2 (or x:3—y+£) g A 22
MR —2 2 22

m © 2009 Chung Tal Educational Press. All rights reserved.



Make » the subject of the formula 4= P(1+#t).

@olutlon

A=P(l+rt)
A=P+ Prt
A—P=FPrt J_ 4 Move the term with r to the left-hand
Pri=A—P gside of the equality sign.
_A-P
Pt

4 Remove brackets

A 1
F or r=—-—-—
( Pt t)

: 1+
Make x the subject of the formula y = . -

Golnﬂon

_I+x
B
y2—x)=1+x
2y—xy=1+x
2y—l=xy+x
2y—1=x(y+1) 4 Factorization
el
y+1

into a common denominator

Make « the subject of the formula 2 +l = l

a b ¢
Gnluﬂnn
2

1 1
—_t =
a b ¢
21
a ¢ b
2 b c ) .
T 4 Convertinto a common denominator
a be be
2 _b-c
o

]

G

S

[l
.
o o
2

o5

p—_

g
|
0

=%

_ple 9 1 2 Change of subject of a formula involving brackets

% Classwork 0.12

Make b the subject of each of the
following formulae.

(a) P=2(¢+h)

(b) A=%(a+b)h

[ it

PIB 913 Change of subject of a more complicated formula

& Classwork 0.13

Make x the subject of each of the
following formulae.

3x

I Additional Example 9.14

ple 9 1 4 Change of subject involving the conversion

& Classwork 9.14

Make v the subject of the formula
2 A

T

9.17
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[ - Skills Upgrading Corner 9.4

Make the letter in the brackets the subject of each of the following

formulae.

(a) B=90(s+2) [5]
®) 5d2+ 7 _, [d]
(c) 4E=6g—mg [g]
(d) Bs+2x+55=8 [5]

Make the letter in the brackets the subject of each of the following formulae. (1 — 7)

1. (a) a+b+c=180 [a] (b) V=1—bh

2. (a) S:%Ah [A] (b) b =dac

3. (a) y=4x-1 [x] (b) y=2-3x
4. (@) K=(h-2)4+a [4] (b) s:%(u+v)t
5. (a) m:%(a—b) [a] (b) S=180(n—2)
6. (a) a:6;b [2] (b) A:li

7. @) %:2”;3 (1] ®) y_1:4x2—1

m © 2009 Chung Tal Educational Press. All rights reserved.
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L O S [ A
- . Y. W A
. - 4 e S
BN A

Lovel 2

Make the letter in the brackets the subject of each of the following formulae. (8 — 13)

8. (@) R=sa—sk [5] (by Da+Eb=Ab [2]

9. (a) E—124 [#] (b) i—dm:m [#]
a a h

i, Gy G=mtL [m] iy B 1]

m 1—2

11. (a) V:%h(3r+h2) 7] (b) xz‘:}f K]

12. (a) y+2:3xx+1 [x] ) (pt+ra+(p—rb=0 [p]
b 1 111

13. (a) P—Sq . [] (b) Pyl [a]

14. Itisgiventhatx:n+1andy:n_l.

(a) (i) Expressain terms of x.
(ii) Express n in terms of y.

(b) (i) Expressy in terms of x.
(ii) Express x in terms of y.

15. In the process of designing the structure of a stadium, the relation
among the time for clearing the crowd (¢t minutes), the number of
people in the stadium (&), the number of passages (#) and the width
of each passage (w m) are considered, and the following formula is
obtained:

=3+
Snw

(a) It is known that at the end of a match, there are 7 200 people
leaving the stadium. If 10 passages of 6 m wide each are opened
up for people to pass through, how long will it take to clear all
the people?

(b) Make #n the subject of the formula.

(c)%- Police will open up 21 passages of 6 m wide each for clearing
the crowd after the count-down on a New Year’s Eve. Can

12 000 people be cleared within 15 minutes? Explain your
answer briefly.

clearing the crowd & Bt A Bf

© 2009 Chung Ta Educational Press. All rights reserved.
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ﬁiﬁ’ chapter Summary
Sgef

Term [ntroduced

[This is a quiz to check your understanding of some special terms in this chapter. Match items in column A
to column B appropriately. ]

Column A Column B

1. Algebraic fraction . e (a) A variable in a formula which is expressed in
terms of the other variables.

2. Formula . e (b) An algebraic equality to express the relation
among variables.

3. Subject of a formula (c) g where P and Q are polynomials and ¢

involves variables.

"

57 Check Yourself
‘ S SEess SESSE. SESEUES -

[ This is a quiz to remind you of the basic concepts you have learned in
this chapter. Each question tests a concept under the section listed on
the right. Failure in any part of a question indicates a need to do a

revision on the section listed. ] Section
1. Simplify the following expressions. 9. 1R
6x° 9% —15r
(a) — (b) ——
xy 3r-5
2. Simplify the following expressions. 2.1¢C
4x% 5 c+5d  2c+10d
(1) Z-x (b) -
2x Te 14e
3. Simplify the following expressions. 9.2
2 1 |
(a —-— @) =L
3x o6x y—1 1-%»
4. It is given that 4 = P(1+ RT). 9.3B

(a) If =120, R=0.125 and T=2, then A=
(by If A=320, R=0.2 and T=3, find the value of P.

9.20
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"‘:\\
5. (a) Make x the subject of the formula y =25—4x, then
xX=
(b) Make /4 the subject of the formula S= e+ 2mrh.
Level 1
Simplify the following expressions. (1 — 2)
36x° 12x% + 457
L@ =2 ®) ——— ©
8x 4xy
3 1 x x+2
2. (@) ———+ ) ———-—= ©
x—4 x—-4 xty x+yp

3. Given that x =

& s
() w=2
9 xyz

(a) W:—%

(c)

; 'f"__f;l_flsgctmnsandf

B 0 2 2 iR e AR

ruummr _n!:t.- “"MI
-ﬂ “

] 'ﬁl—:‘I

fa A .

_.grs.. I:-?rl [ A

- C A A=

e e S

A

5.4

ax + axy
3b+3by

y x
—ytx x-—y

%, y=15and z=-3, find the value of w in each of the following formulae.

52+
ey 7542
10

4. Make the letter in the brackets the subject of each of the following formulae.

X
(@) z=g+4 [x] (b) 2Zp+3q—4r=0 [q] (c)
Level 2
Simplify the following expressions. (5 — 6)
3x—15  2x+6 1-2 4p—7
5. (a) X () =L ©
Tx+21 S5x-—x 5g+15p g+3p
2 8 7 3
6. (a) —+— b = C
@ 3a «a () 12(b—1) 4(b-1) ©

7. Given that y= 3 , find the value of x if y=2.

2—x
5. 3 2 6
8. Itisgiventhat —=———_.If ¢=12 and «=9, find the value of 5.
C [#]

RT
G=dllfgel [

—6x” +16xy _ 32y—12x

3y—6x . 5y2—10xy

2e d

Ae—d) 8(c—d)

© 2009 Chung Ta Educational Press. 4ll nghts resewed.“
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10.

11.

12.

13.

Given that 2. _8p , find the value of p if g=30.
g 3p+t2

Make the letter in the brackets the subject of each of the following formulae.
1 1 3
) ———=—= b
@ —-3=> ]
z 1

(b) S e [x]

© g==-= [p]
rp P

The surface area 4 of a sphere is given by the following formula:
A=4mr?

where # is the radius of the sphere.

(a) Given the following, find the value of 4.
(i) w=314andr=1

(ii) nzz—fand r=3.5

(b) Make #° the subject of the formula.

(c) For each of the following values of A, find the value of .
(i) 36m
(ii) 196%m

Without hanging anything, the length of a spring is £ . Its length L
after hanging something is given by the formula:

1=2+7
k L

where W is the weight of the hanging object and % is a constant. l

(a) (i) Make W the subject of the formula.
(ii) Find the value of Wwhen £=13, =8 and k=1.5. W I

(b) (i) Make & the subject of the formula.
(ii) Find the value of X when £=30, {=26 and W=4.

Simplify the following expressions.
% s x+3y ><Ac2—9y2

2x+y 10x+5y 4x

(5+2m)° L 2m+5

(@)

®) (@m+3)* (3—n) 3m—mn
(c) 3:”_”2 —5n
@ —3a-9 4

3,
(a+3¥a—-3) a-3

© 2009 Chung Ta Educational Press. 4ll rights reserved.
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14. Make x the subject of each of the following formulae.

2x+3
(@ y=
x—1
) 2oy =
¥
15. It is given that the sum of the squares of all integers from 1 to # is S:w.

(a) Find 1% +2% +---+10%.
(b) Find 17 +2% +---+ 207,
(¢) Find 11% +12% +.--+20%.

16. It is given that the sum of the cubes of all integers from 1 to #n is S:[@]Z. Find 7° +8% +.--+16°.

17. () Simplify = +-2— 2
3x 2x «x

; +1
(b) From the result of (a), make y the subject of the formula A
3x 2x x 2x-1

(c) Consider the formula D opad ., b y_+1 Ifx= l find the value of y.
3x 2x x 2x-1 5

MC Question
2
18, Simihny 22t dee, g0, e
4df 4y 8y
A dec+e N 27x3.
2f 3257
B. 2ct+e 5 6_x
4f ¥
o, £fZe C. 6x.
4f D. =x
D. ctde
2f )
21. Simplify ——+ =
H—v v—u
2a°  9ac’ 2
19. If —x =3a“, then k= A u+2v
e H—v
A. l B. #+2v
& v—u
B. c . u—"2vy
C. ac. H—v
D. 34 . b A=
v—u

\ 9.23
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22. It is given that 2w = 3t+e. Ifw=5and e=8, 23. It is given that l:M Which of the
i X
find the value of 1. following is correct?
A 14 8x+7
A, y= ad
B. 12 4
C. 10 B. y= Tx +8
3 4
2 Tx +8
D. - C. =
3 4 4x
Tx+2
D. y= ad
X

Problem-solving and Exploring

=) Hint for the Title Page Question

(a) Simplify the following questions and find the patterns.
When n=2, T=

When n=3, T=

When n=4, T=

When n=5, T=10.

(b) Find that T=10 when n=>5 according to the following.

1+2 +73 +4
+) 4+3+2+1

(c) Figure out the relation between T and » according to the following.

1 + 2 4+ 3 + 4 +oit+m-2)+@Hn-1)
+) -+ -+ m-N+ Ew-D+ -+ 2 + 1

9.24
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Additional Question

1. (a) A formula is given by y= x_: find the value of y for the following values of x.
X
@H 0
(ii) 3
(iii) 5

-1, ; : o ;
(b) The formula y:x—1 is saved in number machine A. When any number x is input, a number y will
X+
come out as an output.

Input x =1

Mumber machine A

Cutput y=0

(i) Another formula is saved in number machine B, under which all output y from number
machine A can be restored to the original number x. Find the formula.
Input y=0

TN
"1[_!}

Qutput x=1

Mumber machine B

(iil) Number machine C is a combination of number machines A and B. What is the output from
number machine C when 0, 3 and 5 are input?

Input

Qutput 7

Mumber machine C

(iii) What output will you get when a number is input to number machine C?

9.25
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2. The dosage of medicine for a child is usually less than that for an
adult. A manufacturer calculates the dosage of a medicine for
¥
y+12
dosage of a child, y stands for the age of a child under 13 and a
stands for the dosage for an adult.

a child using the formula C= X @, where C stands for the

(a) For children of the following ages, what fraction of an adult’s
dosage does each of them need?

(i) 1 vearold
(ii) 5 vearsold
(iii) 9 vears old
(b) If a child needs half of an adult’s dosage, how old is the child?

dosage B B

m © 2009 Chung Tal Educational Press. All rights reserved.
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Linear Literal Equations in One Unknown

We often come across linear equations in one unknown, e.g.

8x—-5=0

If the numerals of the equation are replaced by letters, the equation can
turn into a literal equation. Thus, the above equation can be written as

ax—b=10

The methods of solving literal and simple equations are similar.

Simple equation

Literal equation

(a) Find x in the equation

8x—5=0
8x=5

5

x=—

3

(b) Find x in the equation

3x+4=6—-5x
3x+5x=6-4
S8x=2
1
r=—
4

(c) Find x in the equation
ﬁ + ﬁ =3
5T

352 + 2y =3x35
5 7

Tx+5x=105
12x =105
35

e

£

Find x in the equation

ax—b=0
ac="h

b

X = -

a

Find x in the equation
ar+b=d—cx
axtex=d-b

(a+tec)x=d-b
d-b

it
atc

Find x in the equation

X X
—+==c

a b
ab(= + 2y = abe
a b

bx+ ax=abc

(b+a)x=abc
abe
e
bta

© 2009 Chung Ta Educational Press. All rights reserved.
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/" The concepts of s
{ |
|, equation and making one ™
;-‘{ term the subject of a formula |

4 Group the like terms.

olving literal \;._

A_are the same.
N

i
— m—N
&

/
e

v/~
—

I—_-J—'r

39

1
|
e

9.27
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ﬁﬁxmmmn 9.1
- 1. Solve the following equations in x.

(a) x+2=3a
(b)y b+3x=2c
(c) x+b=ax—c

(d) p-3x=2x+gq)

2 X
[+ e
(e) e
@ - s
X X

- 2. There are x apples, which can be evenly distributed to group A of
m children or group B of n children. It is known that each child of

group A can obtain p more apples than group B.

(a) Set up an equation in x by using m, » and p.

b) Compare m and n.
((c)E It is given that m = 2, p= 11, n and x are positive integers, and
~ " nis less than 8. Find one set of possible values of # and x.

© 2009 Chung Ta Educational Press. All rights reserved.
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